Testing cis-eQTL genotypes for broad impact eQTL
We first identified the genotypes that were associated with a significant cis-eQTL in each of the MuTHER subset, and performed eQTL analysis on the corresponding dataset using only these genotypes. This had an effect of lowering the overall significance threshold due to the decreased number of total tests. In the MuTHER Adipose twin pair, we found that in addition to PEER, methods CONFETI-P, PANAMA, and PCA identified a single case of replicating broad impact eQTL. The replicating broad impact eQTL identified by CONFETI-P was associated with 3 genes (C8orf82, EIF4E3, and MYL5), while the others were associated with 2 genes (PANAMA: EIFE4 and MYL5, PCA and PEER: C8orf82, MYL5). In the MuTHER LCL dataset, we found that the strategy led to 1 additional replicating broad impact eQTL for CONFETI-P, PANAMA, PEER, ICE, and LINEAR. While these illustrate that focusing on a subset of genotypes could lead to the identification of additional replicating broad impact eQTL, however, creates little difference overall. 
Inspecting independent components for broad impact eQTL
We have investigated the possibility of identifying broad impact eQTL by directly using independent components that were significantly associated with genotypes in the filtering process. Two examples of independent components with significant genotype associations are shown. A number of the components that were marked as candidate genetic effects resembled the significance level of individual eQTL by having a strong peak on a single chromosome. These also tend to have a small number of highly contributing genes as shown in the first example in the figure below. However, even for these components a lot of gene weights have non-zero values since ICA does not have a sparsity constraint. It is an even more challenging task to categorize the gene weights in the second plot as originating from eQTL effects or noise, illustrating the problem of identifying genes involved in the broad impact eQTL from background noise.
To address this issue, we have attempted to compare these components to estimation methods enforcing sparsity [1, 2] , however, were unsuccessful in running the implementations on our current computational infrastructure. The implementation for Sparse Decomposition of Arrays (SDA) [2] was compiled using a different version of glibc and could not be executed on our current system. For Bayesian group factor Analysis with Structured Sparsity priors (BASS) [1] we followed the instructions on (https://github.com/ judyboon/BASS), but the process failed to generate any results given our gene expression dataset inputs. We have contacted both authors to resolve this issue but were unsuccessful in receiving a response. 
